Lipoteichoic acid: a new inducer of nitric oxide synthase.
Inducible nitric oxide (NO) synthase in vascular smooth muscle cells (SMCs) appears to play a major role for the diminished responsiveness to vasoconstrictors observed in endotoxemia. However, cardiovascular dysfunctions associated with septic shock are also observed in the absence of endotoxin (LPS). Similar hemodynamic changes are produced either by a gram-negative bacteria (Escherichia coli) or by a gram-positive bacteria (Staphylococcus aureus), a microorganism without LPS, suggesting a common pathway leading to cardiovascular abnormalities. In the present study, we describe the induction of NO synthase in vascular SMCs by lipoteichoic acid (LTA), a component of the membrane of gram-positive bacteria. In cultured vascular SMCs, a 24-h incubation with LTA produced an increase in intracellular cyclic GMP. This effect was inhibited by methylene blue (MB), an inhibitor of guanylate cyclase. Incubation with a specific inhibitor of L-arginine, i.e., NG-nitro-L-arginine methyl ester (L-NAME), or depletion of L-arginine attenuated the LTA-induced cGMP production. A 5-h incubation of endothelium-free rings of rat aorta in the presence of LTA induced a loss of tonicity to the contractile response of phenylephrine. The contractions were restored by MB and by L-NAME. The effect of L-NAME was reversed by L-arginine. These results show that LTA, like LPS, expresses NO synthase in vascular SMCs.